Background: Acute generalized exanthematous pustulosis (AGEP) is a rare and severe subtype of drug eruption, characterized by acute, extensive, non-follicular, sterile pustules on an erythematous background, accompanied by fever and leukocytosis. Objective: The purpose of this study was to characterize AGEP in Korean patients in terms of clinical, laboratory, and pathologic findings. Methods: Thirty-six patients (M:F=17:19) with AGEP were identified from an extensive review of medical records over a 15 year period. All patient cases were confirmed by biopsy and fulfilled the diagnostic criteria. Results: The patient ages ranged from 4∼80 years (37.6±19.4). The incubation period was 1∼23 days. The duration of disease was 5∼14 days. Neutrophilia (36/36), high CRP (14/36), and eosinophilia (30/36) were common laboratory findings. A history of drug administration existed in 23 of 36 patients; herbal medications, lacquers and radiocontrast media were the unique causative drugs. Spongioform subcorneal or intraepidermal pustules in the epidermis was observed in all patients. Thirty-six patients were subdivided into 2 groups: group A (n=23) was strongly associated with known agents; and group B (n=13) had no identified causative agents. There was no significant difference between the 2 groups. Conclusion: Our results demonstrate the characteristic features of AGEP in Korean patients as follows: lower identification of causative agents; herbal medications, lacquers, and radiocontrast media were the main causative agents; and no significant differences existed between the 2 groups. (Ann Dermatol 22(2) 163∼169, 2010) 
INTRODUCTION
In 1968 Baker and Ryan 1 identified 5 patients with drug-related pustular eruptions of an acute course, who had no history of psoriasis. The term "acute generalized exanthematous pustulosis" (AGEP) was first introduced by Beylot et al. 2 in 1980. Subsequently, AGEP was better characterized by Roujeau et al. 3 and Chang et al. 4 .
AGEP is now recognized as a disease entity that is distinct from pustular psoriasis. AGEP has 3 characteristic features: 1) an acute generalized formation of numerous, non-follicular, intraepidermal or subcorneal sterile pustules (＜5 mm) on an extensive erythematous background, in the absence of bacterial infection, especially on the main flexoral folds as well as on the other parts of the body and face; 2) neutrophils appear after T cell infiltration; and 3) the possibility of inducing the dermatologic reaction by patch testing with the corresponding drug. A few cases related to viral infections 5 , dietary supplements, hypersensitivity to mercury, radiation 3 , and spider bites 6 have been reported, but 90% of cases of AGEP are attributed to systemic drugs, especially antibiotics, such as amino-penicillin and macrolides 4 . It has been hypothesized that spider venom or viral infection such as Coxsackie B4, cytomegalovirus and par- 
MATERIALS AND METHODS

Patients
Data were collected retrospectively from the medical re- When 36 patients were subdivided into group A (strongly associated with known possible agents) and group B (no identified causative agents), there was no difference between the 2 groups with respect to gender, age, incubation period, duration of disease, associated systemic symptoms, drug allergy history, neutrophilia, AGEP validation score, and treatment regimens ( Table 2) . Spongioform subcorneal or intraepidermal pustules in the epidermis were observed in all patients, as well as exocytosis (17/36) and necrosis of keratinocytes (2/36) (Fig. 4) . Psoriatic changes, such as acanthosis and papillomatosis, were absent in all patients. In the dermis, papillary edema and perivascular infiltrates of neutrophils or eosinophils were seen in all patients. Leukocytoclastic vasculitis was observed in 11 patients (Table 3) . Treatment regimens varied, as follows: 33 patients were treated with systemic agents (24 patients with oral or intravenous prednisolone, and 9 patients with oral antihistamines). One patient was treated with topical steroids and 2 patients were not treated.
DISCUSSION
In this study, a history of drug administration existed in 23 
of 36 patients (63.8%), especially the antibiotics such as amoxicillin and hydroxychloroquine. Among 8 cases of AGEP described by Kim et al. 8 and 9 cases of AGEP described by Lim et al. 9 , the causative agents of AGEP were antibiotics and analgesics, except in one case (herb medication). The recent large scale multinational case-control study (the EuroSCAR study) revealed highly suspected drugs for causing AGEP, including pretinomycin, ampicillin/amoxicillin, quinolones, (hydroxyl) chloroquine, antiinfective sulfomides, terbinafine and diltiazem 7 . The association with systemic drugs that we found was lower than in previous reports [2] [3] [4] . One possible reason for this is that the skin patch test to identify causative drugs rarely elicits a cutaneous reaction. The expense of skin patch tests can also burden patients. There are also other possible reasons: in East Asia, especially Korea, alternative or complementary medicine is universal and accessible. The patients are likely to be unknowingly exposed to multiple, various drugs or ingredients, thus, it is difficult for clinicians to perform the skin patch test because patients cannot remember the exact medications preceding the eruptions of AGEP. As well, the specific drug ingredients are not easy to identify if they are not prescribed by the clinics. A past history of psoriasis was evident in only one patient. In the Korean dermatologic literature, Lim et al. 9 reported 2 AGEP patients among the 9 in their study as having a family history of psoriasis. The fact that a history of psoriasis was found to be unrelated to AGEP in our patients can be a useful diagnostic clue. In this study, there was no statistically significant difference between group A, which was strongly associated with known possible agents, and group B, with no known causative agents; the 2 groups were basically identical in these terms. In light of this fact, drugs are the most likely precipitant of AGEP in the group without identified causative drugs. The causative drugs that bring about AGEP in the group without identified causative drugs may be administered to the body as health food or other possible vehicles. Conversely, Chang et al. 4 suggested that the reason for the low association with systemic drugs may be due to a specific feature of Asian people, for example a physiological difference and that the drug may be of less value as an etiology of AGEP than previously thought. This conclusion is more aligned with the fact that a difference in the age of onset was observed between group A, which was strongly associated with known possible agents and group B, without an identified causative agent; in these terms it is suggested that the groups are different. Further, large retrospective studies are needed to clarify the relationship between drugs and AGEP in Asia.
It was interesting in our findings to note that herbal medications, lacquers, and radio-contrast media were suspicious for one of the major offending factors of AGEP. An increasing trend has been observed in the use of alternative and complementary medicines, such as herbal medications. Herbal medications are an easily accessible remedy compared to conventional therapy in Korea, and with less expense. It is not surprising that herbal medications can cause AGEP because herbal medications are known to contain unsafe levels of heavy metals (including mercury) 10 , synthetic drugs, or contamination with microorganisms 11 . Because AGEP is self-limited, more patients with AGEP due to herbal medication were thought to exist. Lacquers are commonly used for decorating or protecting furniture, floors, and ornaments in East Asia. Interestingly, chicken broth containing lacquers has been considered to be an alternative medicine for peptic ulcers and as a health food to prevent certain hypersensitivity reactions to lacquers in Korea. Park et al. 12 already reported a series of cases of AGEP induced by lacquer chicken in Korean patients. Likewise, all of our patients developed AGEP shortly after ingestion of lacquer as lacquer chicken broth, and then the problem resolved soon after treatment. They had no history of drug ingestion, recent infections, or contact with mercury. Adverse reactions to radiocontrast media are common, estimated to occur in 13% of subjects receiving iodinated media 13 . Typical cutaneous eruptions of AGEP commonly occurred soon after administration of radiocontrast media (iopamidol) in 2 of our patients. They had no other history of drug ingestion, recent infections, or contact with mercury, and they had not taken any radiocontrast media during computerized tomography exams. Therefore, we suspect that the radiocontrast media was the trigger for AGEP in 2 patients. Though it is rare, there being only a few cases of AGEP caused by radiocontrast media reported [14] [15] [16] [17] . More case reports are expected because of the recently increasing use of radiocontrast media. We suggest that the causative drugs may be still the main precipitant of AGEP in this study of 36 Korean patients. Antibiotics, herbal medications, lacquers, and radiocontrast media are suspected to be the newly rising factors. It is our hope that dermatologists will not hesitate to diagnose AGEP even though the suspected causative drugs are not completely identified or proven.
